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The use of medical ionising radiation exposures have increased dramatically in recent decades with a direct impact on the radiation dose to patients.  Many examinations deliver low to moderate levels of ionising radiation however the biological response to such exposures requires further research.  It is suggested that minor adjustments to protocols in medical imaging practice can decrease the exposure to ionising radiation and consequently reduce the amount of radiation damage caused to patients.  

The assessment of gamma-H2AX immunofluorescence as a measure of DNA double strand breaks was performed ex vivo in blood lymphocytes from 5 healthy donors.  Blood samples were exposed to doses of ionising radiation ranging from 5.9 – 45.3 cGycm² using separate exposures at 70 kVp and 120 kVp respectively to mimic doses used routinely during medical exposures.  Radiation exposures were performed using a Digital Radiography system (Carestream DRX-1) indicative of the clinical setting.   Manual scoring of gamma-H2AX foci induction was performed by counting 100 cells per sample.  

A significant increase was found in the number of gamma-H2AX foci per cell as the ionising radiation dose was increased compared to levels found in control samples.  It was demonstrated that when the radiation dose to human blood lymphocytes is increased by increments of 5 – 10 cGycm² there is a significant increase in the amount of DNA double strand breaks.  When different X-ray beam energies used in clinical practice were compared, no significant difference in DNA double strand breaks were found when a similar radiation dose was administered using 70 kVp and 120 kVp.  

In conclusion significant levels of DNA double strand breaks occur from low dose levels of ionising radiation currently used in clinical practice.  The gamma-H2AX assay may be used to determine the biological effect of optimising radiation dose during medical procedures to as low as reasonably achievable.  




